Abstract
: Left: a view of ILD with a simulated multiple-jet event. The highlighted detector components are: 1. muon detector; 2. solenoid; 3. hadron calorimeter; 4. electromagnetic calorimeter; 5. TPC; and 6. vertex detector. Right: a 45 mm × 5 mm × 2mm scintillator strip and a PPD.
alternating layers of 5 × 5 mm
2 tiles and 45 × 5 mm 2 strips ("alt5"); and 4. alternating layers of 10 × 10 mm 2 tiles and 45 × 5 mm 2 strips ("alt10").
77
Successive strip layers were always orthogonally aligned. An based on forty layers of 30 mm × 30 mm × 3 mm 78 scintillator tiles interleaved with 20 mm iron absorbers was simulated in this study.
79

Strip Splitting Algorithm
80
A simple algorithm, the Strip Splitting Algorithm (SSA), has been developed to extract fine granularity information from the long strip geometry. Each strip is split into n virtual cells along its length; n is chosen to result in approximately square virtual cells, as an example, a 45 × 5 mm 2 strip is split into nine 5 × 5 mm 2 cells. The total energy E strip detected by the strip is then distributed among the virtual cells according to the weights estimated by using the energy deposited on the strips in immediately neighboring layers, having an intersection with the strip being considered, when seen from the interaction point of ILD. Consequently, the energy deposited on the virtual cell k is estimated as,
where k is the index of the virtual cell within the strip, i − (i + ) is the index of neighboring 81 intersecting strip in inner (outer) layer, and E {i±,k} is the energy deposited in the strip i ±
82
having an intersection in the range of virtual cell k. Figure 2 shows a schematic of the SSA 83 procedure.
84
In the case of the alt10 model, the 10 × 10 mm 2 tile is first split into 2 × 2 virtual cells. 
93
Figure 2: A cartoon illustrating the SSA procedure. The energy, E strip reconstructed in the central, "longitudinal", strip is split among virtual cells (k = 1, · · · , 9) by considering the energy in the orthogonally aligned "transverse" strips in neighboring layers. More details of the procedure are given in the text.
Events were analyzed using a particle flow reconstruction algorithm. In the results presented 94 later in this paper, the PandoraPFA algorithm [1, 9] separately and optimized to give the best jet energy resolution [11] .
114
The ECAL was re-calibrated for each ECAL configuration, while a single HCAL calibration
115
was used for all configurations.
116
In order to determine the threshold on each hit on the ECAL and the HCAL, the deposited into the 45×5 ECAL from the IP, varying the ECAL injection position along the z direction.
126
The injected position was taken to be the intersection on the ECAL front face of the line 127 joining the reconstructed cluster position 1 and the IP. The use of interleaved tile layers removes the ambiguities leading to ghosts, and dramatically 169 improves the situation, giving a performance comparable to that of a tile-based ScECAL. used in all models except the 5×5 tile-ScECAL.
201
2 Fist Photon Identification is done [1] : no associated track; the cluster must start within 10 X0 of the front face of the ECAL; the cluster direction must point to within 20
• of the IP, and other conditions. 3 Detector model alt10 has better result than alt5 at 10 and 20 GeV. Statistical uncertainty, which is too small to see cannot explain this phenomenon. successive studies in 10 4 events for individual test conditions. These events were fully simulated 208 in the ILD simulation described earlier, and reconstructed using MarlinReco, including SSA and
209
PandoraPFA.
210
To evaluate the jet energy resolution, the "RMS90" measure is used: only events in the barrel 
Dependence on strip length
228
The dependence of the jet energy resolution at a center-of-mass energy of 200 GeV on the strip 229 length is shown in Fig. 8 . The same strip width of 5 mm was used in all models. The strong 230 degradation in performance seen when SSA is not used is almost completely mitigated by the 231 use of SSA. The difference in jet energy resolution between an ScECAL using 5×5 tiles and one 232 using strips of length up to 60 mm is almost negligible. 
Jet energy resolution of strip-tile-ScECAL
248
As discussed in section 6.1, the major problem faced by a strip-based ECAL is the formation 249 of ghost clusters. Therefore, the use of interleaving tile layers is expected to improve the jet 250 energy resolution. 
Discussion
258
SSA successfully extracts fine granularity information, at an effective scale close to that of the 259 strip width, from a strip-based calorimeter. With this method, the scintillator-strip technology
260
can provide calorimeters having reasonable cost and number of readout channels for wide fields
261
of experiments.
262
The small degradation in jet energy resolution, around 0.2 p.p., when going from a 5×5 tile- 
267
The use of 15×15 mm 2 tiles, which have the same area as the 45 × 5 mm 2 strips currently being 268 used in a prototype ScECAL, and therefore the same density of readout electronics, are certainly 269 technically feasible. Studies of reconstruction performance with such larger tiles are continuing.
270
The use of scintillator-based 5 × 5 mm 2 layers is technically difficult at present, but a different 271 technology, such as the silicon readout ECAL being developed by CALICE [12], could be used.
272
Mokka describes detail geometry of scintillator strips, dead volume comes from reflector,
273
PPD packages, radiators, circuit boards, structure of the carbon frame. However, detail im-274 plementation and discussion of the effect of saturation phenomenon of PPDs, reduction of the 275 statistics of photon in PPDs, nonuniform response of scintillator strip, and so on are ongoing.
276
This study focus on the potential of the strip-energy splitting method. 
